19-OH-(-)-eburnamonine 1 is a new indole alkaloid isolated from Bonafusia macrocalyx. A natural derivative from (-)-eburnamonine for which absolute configuration and conformation has been determined by making use of residual dipolar couplings enhanced NMR, circular dichroism spectra and high-level computations.
The genus Bonafousia (Family Apocynaceae, Tribe Tabernaemontanoideae) has been revised by Allorge in 1983 [1] . Previous phytochemical studies of a collection of B. macrocalyx from French Guiana reported the isolation of several indole alkaloids of the iboga type [2] , and of the lignan glycoside bonafusioside [3] . Here we report the isolation and determination of the absolute configuration of a new indole alkaloid of the eburnan type, 19-OH-(-)-eburnamonine (1) (Figure 1 HRMS-ESI revealed a formula of C 19 H 22 N 2 O 2 for compound 1. The MW of 1 is only 16 Da higher than the one of 2, indicating the presence of an extra oxygen atom. Its 1 H NMR spectrum resembles that of an authentic commercial sample of eburnamonine (2). However, the quartet-triplet spin system, of the ethyl group in 2, is no longer present in the 1 H NMR spectrum of 1. Instead, the presence of a quartet at 4.08 ppm (CH) and a doublet at 1.24 ppm (CH 3 ), clearly indicates the presence of a hydroxyl group in the C-19 position of 1. Due to the significant spectral similarities of 1 and 2, the complete 1 H and 13 C NMR signals assignment was performed by comparing the NMR data 1 with that of an authentic sample of commercial (-)-eburnamonine (2) using a combination of 1 H 1D, 13 C 1D, COSY, NOESY, multiplicity edited-HSQC and HMBC spectra. All the NMR data are fully consistent with the structure depicted in Figure 1 . The striking similarity of the spectra of 1 and 2 and the presence of a NOE correlation between H19 and H21 strongly indicates the presence of a cis D-E ring fusion (see Figure  3 ). However, a new stereogenic center is created at carbon C19. The relative configuration of this center cannot be easily determined since NOE and 3 J HH coupling constants analyses are hampered by the lack of protons at position C20 and the potential presence of different conformational states caused by rotation around the C19-C20 bond. Chemical shift ab-initio predictions [4] as well as the use of residual dipolar couplings (RDCs) [5] have shown to be powerful techniques for the determination of the relative configuration in cases where the conventional NOE/ 3 J techniques provide ambiguous answers to the structural problem. In consequence, two complementary techniques were used to lift these ambiguities regarding the configuration at C19, namely: a) Analysis of Residual Dipolar Couplings (RDCs) collected in anisotropic polymer gels, and b) DFT GIAO 13 C NMR calculations in combination with the DP4 probability method developed by Goodman and co-workers [6] .
19-OH-(-)-eburnamonine (1) was aligned in a PMMA gel swollen in CDCl 3 using the previously described, reversible compression/relaxation method [7] . A total of 13 1 D CH couplings (Table 1) were obtained using J-scaled (JS) F1-coupled HSQC experiments, which contains a J-evolution multiplication factor, κ, for reducing the error in J determination without extending experimental time [8] recorded in isotropic ( 1 J CH ) and anisotropic samples (
Fixing the configuration of C21 as S in 1, we generated all possible configurations at C19 and C20. The different rotamers around C19-C20 were classified as (-)-synclinal, (+)-synclinal and antiperiplanar after the C15-C20-C19-C18 dihedral angle as shown in Figure 2 . The fitness between the experimental RDC data and the computed trial structures was evaluated by making use of the singular value decomposition method (SVD) [10] as implemented in the software MSpin [11] . The populations of the conformations were constrained to the Boltzmann values during the fit procedure. The single tensor approximation, i.e., the use of a unique alignment tensor for all conformations was also employed. The different conformations were superimposed by minimizing the distance between the eburnan skeleton heavy atoms using a least-squares procedure.
The quality of the fit was evaluated in terms of Cornilescu Q factor [12] . The best fit by far was observed for the configuration C21S, C20R, C19S (Table 2 ). DP4 computations using both 13 C and 1 H experimental shifts strongly agreed with the RDC computations giving a 100% probability for the SRS form. Computations indicate a strong conformational preference for a (-)-synclinal form in the SRS determined configuration as this conformation benefits from the presence of a hydrogen bond between the amine nitrogen and the hydroxyl group of the side chain ( Figure 3 ). In this particular conformation, the atoms H19-C20-C15-H15(ax) adopt a W arrangement leading to a 4 J HH between H19 and H15a of 1.4 Hz. In addition, the hydrogen bond between the amine N atom and the OH group is supported by the very broad singlet a 5.94 ppm, in full agreement with its DFT calculated value of 5.91 ppm. In recent years it has been shown that the absolute configuration of natural compounds can be determined by comparison of experimental circular dichroism (CD) spectra with those predicted by TD-DFT calculations, provided that previous determination of relative configuration by NMR is available [13] . The absolute configuration of 1 was determined using this procedure. The CD spectra of 1 and 2 collected in acetonitrile were nearly superimposable, suggesting that both compounds share the same absolute configuration of the eburnan-type skeleton (see Figure 4) . In fact, TD-DFT calculated CD spectra for SRS-1 perfectly matches the experimental one, as shown in Conclusions: A new eburnan-type alkaloid, 19-OH-(-)-eburnamonine (1) was isolated from Bonafousia macrocalyx. The relative configuration of this new isolate was determined by independent use of residual dipolar couplings and chemical shift abinitio predictions. The absolute configuration was firmly established as C21S, C20R, C19S by comparison of recorded CD spectrum with the TD-DFT computed one.
Experimental
General: Melting point was measured on a Gallemkamp apparatus and is uncorrected. UV spectra were obtained in a Perkin Elmer UV/VIS Lambda 2-UVWinlab spectrometer, whereas the IR spectra on a Perkin Elmer 1600 Series FTIR -Model 1620. CD spectra
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Natural Product Communications Vol. 7 (6) 2012 737 were collected in a JASCO J-815 spectrometer and optical specific rotation in a JASCO P-1020 polarimeter. Accurate mass spectra were recorded on a Thermo LTQ Orbitrap XL (Thermo-Fisher) HRMS. Purification of the compounds was monitored by thin-layer chromatography on aluminum-backed silica gel 60 F 254 plates. Silica gel 60, particle size 40-63 µm (mesh 230-400) was used for flash chromatography. The solvents were HPLC and LC-MS reagent quality. Commercial (-)-eburnamonine 2 [CAS RN 4880-88-0] was purchased from Sigma-Aldrich. All NMR experiments were carried out in a Bruker Avance III 500 MHz spectrometer, operating at 500. Computational methodologies: On each of the four possible configurations, geometries for the different rotamers around C19-C20 were generated by means of molecular mechanics MMFF94 computations. All these structures were refined at OPBE/6-31G* [14] level of theory in gas phase and vibrational frequencies computed to check that all obtained stationary points were true minima. Solvation was taken into account by single point OPBE/pcS-1 computations using the polarizable continuum model (PCM) with chloroform gaussian09 parameters. NMR shielding tensors were obtained at this same level. The computed shieldings were Boltzmann averaged (298 K) using the computed relative energies. In order to transform computed shieldings into chemical shifts the reference shielding was obtained by minimizing the difference between observed and computed data in a least-square sense. CD Rotational Strengths were computed at the TD-DFT level using the PBE0 functional [15] and the 6-311+G** basis set on OPBE/6-31G* previously optimized geometries. Solvation was included in the TD-DFT computations at the PCM level using acetonitrile parameters. CD spectra were simulated by convoluting rotational strengths intensities with Gaussian bands of 0.5 eV halfheight full-width. All the DFT computations were done in Gausssian09 [16] . Supplementary data: XYZ coordinates and absolute energies for all DFT-refined structures and details of TD-DFT and chemical shifts computations. Annotated HSQC, J and RDC tables, and full output of the RDC fit.
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